The three autosomal trisomy syndromes, which appear to be specific and well documented, are Down's syndrome (trisomy 21), Edwards' syndrome (trisomy 18), and Patau's syndrome (trisomy 13-15). Down's syndrome was decribed in 1866 (Down, 1866) , and the chromosomal nature of the disorder was demonstrated by Lejeune, Turpin, and Gautier in 1959. The rarer Edwards' and Patau's syndromes were described only in 1960 by Edwards et al. (1960) and Patau et al. (1960 (1964) , Taylor and Polani (1964) , Giambattista and Jacobson (1965), Butler et al. (1965) , Snodgrass et al. (1966) , Conen, Erkman, and Metaxotou (1966) , and Ricci et al. (1966) , and study of these series of cases allows the spectrum of clinical signs of these conditions to be assessed. Data have been collected in a standard fashion in order to assess the clinical overlap between the two syndromes, and to date 54 infants have been studied.
Material and Methods
The case material has been collected during the fiveyear period from 1962-1967 from the South East of England and part of East Anglia. In that part of the larea administered by the South East Metropolitan Regional Hospital Board, a survey of all N.H.S. live births has been in progress since June 1965, so that from this date, data from the region can be referred to a specific population. Cases of suspected autosomal chromosome abnormality are notified to the Paediatric Research Unit and then studied in standard fashion. With the exception of 6, all 54 cases in this report have been seen by the author.
In all, 27 cases of Edwards' syndrome and 27 cases of Patau's syndrome were investigated and confirmed. Each of the 54 infants was assessed for 46 clinical and 24 post-mortem findings, irrespective of the initial clinical diagnosis. Any additional findings in individual subjects were also noted. When possible, blood was taken from the propositus and parents for full blood group analysis, and analysis of haemoglobins, haptoglobins, transferrins, and serum Gc groups. Each infant had a dermatoglyphic examination, and was photographed. Sex chromatin and chromosome studies were also carried out. Chromosome studies were done on peripheral blood leucocytes, and also, in some instances, on skin fibroblasts. In general, 20 cells from each tissue were counted, 5 of these being fully analysed. Blood smears were examined for the excess ofgranulocyte nuclear projections often found in Patau's syndrome (Powars, Rohde, and Graves, 1964) . In a few instances a neurological examination of the infant was possible. Results of all these studies are presented in the Tables  and in the individual case reports (see Appendix) .
Results
Clinical findings are summarized in Table I , and presented in detail in the case reports. Of 46 features scored, 44 occur in both syndromes, a considerable degree of overlap. An attempt has been made to measure this overlap: the right-hand column of Table I gives the discriminating ratio, which is calculated as the percentage of Edwards' syndrome cases with features divided by the percentage of Patau's cases with the same features. Taking two arbitrary cut-off points at ratios < 0 5 and > 1-5, it is possible to separate 'Patau's' features, an area of major overlap, and 'Edwards" features. Features separated in this fashion are presented in Table II . Necropsies were not always possible and were difficult to standardize. Abstracts are presented in the individual case reports and a discriminating separation is attempted in Tables III and IV. Birth and Survival Data. Data from this series are presented in Table A (see Appendix) . Partial birth and survival data on 153 cases of Edwards' syndrome and 74 cases of Patau's syndrome, mainly from the literature but including 25 cases of Edwards' syndrome and 24 cases of Patau's syndrome from this series, are presented in Table V . Pregnancy Order. No effect of pregnancy order on the frequencies of these syndromes has been detected. Up to and including the propositi, the mothers of children with Edwards' syndrome in this series have had 73 pregnancies, of which 7 (9-6%) ended in known abortions. The mothers of children with Patau's syndrome have had 68 pregnancies, of which 5 (7-4%) ended in known abortions. Assuming that 15% of all pregnancies end in spontaneous abortion (Carr, 1965) , the proportion of abortions in this series may be lower than normal.
Maternal Age. In Edwards' syndrome and Patau's syndrome maternal age is raised, and birth order is inevitably correlated with maternal age, but there are not sufficient data to separate the effects of these two factors.
Maternal and paternal ages are inevitably correlated. small, the same trend is seen in six successive years (Table VI) . 66-6% of all cases of Edwards' syndrome and 79% of all cases of Patau's syndrome Carr, 1963; Thiede and Salm, 1964; Szulman, 1965) .
J. L. Hamerton (personal communication, 1965) suggested (Penrose, 1966) . Marden, Smith, and McDonald (1964) found 1 case in 4412 newborns, extended the same survey for another 2 years, finding 3 cases in 10,345 newborns. Conen and Erkman (1966b) . Conen and Erkman (1966a) found 5 in 224,460 live births, and after corrections estimated the incidence of Patau's syndrome as 1 per 14,500. Taylor and Moores (1967) (Bridges, 1921) . In Datura there are 12 chromosomes, and all theoretically possible 12 trisomics are known (Blakeslee, 1928) . All are phenotypically distinct and all are fertile. Similar considerations apply to the complex trisomics in Oenothera lamarckiana (Catcheside, 1936 There is an even greater degree of overlap when the post-mortem findings are considered. Congenital heart disease is common, with major atrial and ventricular septal defects, dextroposition of the heart, coarctation of the aorta, pulmonary stenosis, and other defects. However the heart may be normal in either syndrome. Renal anomalies are quite common, and include cystic kidneys, double ureters, hydronephrosis, hydroureters, horseshoe kidneys, and unilateral absence of a kidney. A normal renal tract may also occur in both syndromes. Malrotation of the intestine occurs in both syndromes, and Meckel's diverticulum occurs more frequently in Edwards' syndrome, as does pyloric stenosis. A biseptate or bicornuate uterus occurs in Patau's syndrome, and in two cases in the present series the latter was associated with an absent ovary and tube. The brain may be superficially normal in Edwards' syndrome or it may have abnormally few convolutions or dilated cerebral ventricles. In Patau's syndrome the olfactory nerves are usualy missing or, if present, are reduced in size. The optic nerves may be absent or very small. The corpus caUosum is often abnormally small.
Maternal Age (see above). This is raised with similar mean values in all three autosomal trisomic syndromes. It is of interest to look at the shape of the age distribution curves (Fig. 4) . In both Edwards' and Down's syndrome the curve is markedly bimodal. The peaks are at 20-24 and 35-39 years in Edwards' syndrome, and 25-29 and 35-39 years in Down's syndrome (Richards, 1967) . So in both these conditions there is a large group of maternal age-independent births. Ageing of cells in the ovary, with consequent reduced meiotic efficiency, is a possible reason for the increased risk of chromosomally abnormal offspring with advancing age. Chromosome studies on populations suggest that even mitotic efficiency is reduced with age (Jacobs et al., Hamerton et al., 1965) . In the maternal age-independent group of Down's syndrome cases, there is a concentration of those due to complex cytogenetic variants such as translocations and mosaicism. No such concentration is as yet apparent in the maternal age-independent group of Edwards' syndrome, but the data are much less. In Patau's syndrome the maternal age distribution is unimodal, with a very large peak at 25-29 years. The curve has a slight kink at 40-44 years. However, the larger data of E. Magenis and F. Hecht (personal communication, 1967) of 172 cases have a much more bimodal distribution, with peaks at 25-29 and 35-39 years. It seems that a proportion of cases of Edwards' syndrome and a majority of those of Patau's syndrome are maternal age independent.
Seasonal Incidence. Clustering of cases in time has been reported in mongolism (Stoller and Coilman, 1965) and has recently been described in Edwards' syndrome (Heinrichs, Allen, and Nelson, 1963; Conen and Erkman, 1966b) and in Patau's syndrome (Conen and Erkman, 1966a ).
The present series from South East England and East Anglia shows a seasonal incidence, with 67% of cases of Edwards' syndrome and 79% cases of Patau's syndrome born in June to November inclusive. The repetition of this trend over the six years studied to date, and the different mean maternal ages in the summer and winter conceived groups (see above), increases the probability that this is a real phenomenon. That the apparent excess of Edwards' and Patau's syndrome births in June to November is not due to an excess of total live births at this time is seen by inspection of the Registrar General's Quarterly Returns (Registrar General, 1966 Work on the T-locus in the mouse (Braden and Weiler, 1964) (Pergament and Kadotani, 1965) . In Down's syndrome 48,XXX,21 + is extremely rare. 48,XXY,21 + occurs with a frequency of 1 in 11,614 live male births (Taylor and Moores, 1967) .
Translocations or structural rearrangements of unknown origin are well known in the two syndromes (Brodie and Dallaire, 1962; Hecht et al., 1963a; Rohde, Lee, and Sapin, 1963; and many others. In the majority of cases these are not familial. In Patau's syndrome sporadic D/D translocations are common; 4 out of 9 in Conen and Erkman's (1966a) (Wolf et al., 1965; Miller et al., 1966; Sidbury, Schmickel, and Gray, 1964; Giorgi, Ceccarelli, and Paci, 1966; Hirschhorn, Cooper, and Firschein, 1965; Hijmans and Shearin, 1965) . Autoradiographic studies on 2 of these cases showed that chromosome No. 4 was the deleted one (Wolf et al., 1965; Miller et al., 1966 Szotowa and Kowalewska (1965) , and Burks and Sinkford (1964) . In this series, 1 child with Edwards' syndrome and 2 children with Patau's syndrome had normal chromosomes. The child with Edwards' syndrome was typical in every sense, including the presence of simple arches on finger-tips. She had an older sib who died at the age of 5 days with multiple congenital anomalies, and who may also have had Edwards' syndrome. Both parents had normal chromosomes. It is possible that an unknown factor interfered at the appropriate stage of embryogenesis and produced phenocopies of Edwards' syndrome. Of the 2 children with Patau's syndrome and normal chromosomes, one had a marker D chromosome with an enlargement of the short arm (46,XX,Dp +). It has not been possible to study the parents of either of these 2 children.
The occurrence of 'marker' chromosomes in An interesting finding is the occurrence in this series of two of the extremely rare instances of anomalous inheritance of Xg (Noades et al., 1966 Carr, 1965 ; El-Alfi, Biesele, and Szulman, 1965; Thiede and Salm, 1964 (Giannelli, 1965; Buchner, Pfeiffer, and Stupperich, 1965) , and this has been confirmed by use of autoradiography combined with measurement (Giannelli and Howlett, 1966) . Yunis, Hook, and Mayer (1964) Pediat., 64, 357. This appendix consists of 54 individual case reports and a table of birth and survival data in the 54 subjects (Table A) . The subjects are identified by initials, date of birth, and unit number as recommended by the Chicago Conference (1966) . For the sake of brevity, birth and survival data, summarized in Table A (Fig. 2a) Apgar score 4 at birth. Clinical features: elongated skull, wide-set small eyes, epicanthic folds, low-set malformed ears, micrognathia. Short webbed neck. Mild flexion deformity of fingers, rudimentary thumbs (short and distally implanted). Calcaneo-valgus feet, marked syndactyly of second and third toes, short dorsiflexed halluces (Fig. 2h) . Hypoplastic toe-nails. Short sternum. Testes undescended, penis very small. Neurologically-mild hypertonia, right-sided facial palsy (Fig.  2a) (Fig. 2c) Pregnancy uneventful, labour induced at 42 weeks. Normal delivery, vertex presentation. Apgar score 4 at birth. Clinical features: antero-posterior elongation of skull, microphthalmia, hypertelorism, epicanthic folds, normally placed malformed ears, micrognathia. Neck short with extra nape skin. Capillary haemangiomas on both eyelids. Flexion deformity of fingers with distal implantation of thumbs. Second, third, fourth toes webbed bilaterally. Halluces short,dorsiflexed,calcaneovalgus feet (Fig. 2g) . Hip abduction limited. Testes undescended, umbilical hernia. Neurologically hypertonia, no auditory attention. Heart sounds normal, but cyanosis during feeds. Jaundiced, would not suckparesis of palate suspected. Failed to thrive, frequent apnoeic attacks, died at 9 days. Necropsy: atelectasis of right lung, retention cyst at upper pole of right kidney. Heart normal. Dermatoglyphs: 7 simple arches, 1 whorl, 1 ulnar loop; ridge dysplasia on right fifth digit and both palms; bilateral simian creases. Chromatin negative. Chromosomes: 47,XY,18 +.
MK 030567/3945 d
No consanguinity. Paternal uncle of father had 2 or 3 sets of twins. No family history of congenital malformations. Mother worried at small amount of foetal movement during pregnancy. Delivery normal, vertex presentation. Condition at birth poor. Clinicalfeatures: elongated skull, wide-set eyes, bilateral microphthalmos, low-set malformed ears, micrognathia. Short webbed neck. Flexion deformity of fingers, distally implanted thumbs. Short dorsiflexed big toes, partial syndactyly of second and third digits, prominent heels, hypoplastic toe-nails. Shield-shaped chest, short sternum. Testes descended. Congenital heart disease, highpitched cry. Jittery, apnoeic spells, general hypotonia. Sucked poorly, jaundiced. Failed to thrive, died at 18 days. Necropsy (S. Wilson): ventricular septal defect, patent ductus arteriosus, coarctation of aorta, bicuspid aortic valve, right coronary artery absent. Diaphragm abnormally thin and deficient in muscle on left. Descending colon had mesentery. Other systems normal. Dermatoglyphs: 10 simple arches; distally placed t triradius, simian creases bilaterally; no ridges on soles. Chromatin negative. Chromosomes: 47,XY,18 +.
JV 240867/4140 V (Fig. 2f BW 150967/4182 Y (Fig. 2d) Clinical features: elongated skull (head circumference 32 cm.). Wide-set eyes with possible corneal opacities, low-set malformed ears, high-arched palate, micrognathia, microstomia. Short neck with excess nape skin Flexion deformity of fingers, distally implanted thumbs. Prominent heels, short dorsiflexed big toes, hypoplastic toe-nails. Hip abduction limited. Hypertonic, congenital heart disease, high-pitched cry. Auditory attention positive. Died at 50 days. No necropsy. Dermatoglyphs: 10 simple arches, normally situated t triradii; C triradii missing on both palms; 2 creases bilaterally. Chromosomes: 47,XX,18 +.
SW-230767/4136 ?
Two sets of twins in mother's family. Clinical features: elongated skull, wide-set eyes, strabismus, lowset malformed ears, high-arched palate, micrognathia. Rudimentary, retroflexible distally implanted thumb, flexion deformity of fingers on right. On left side, radial club hand with absent radius, short ulna, absent thumb. Hyperconvex finger-nails, hypoplastic toenails. Short sternum, shield-shaped chest. Congenital heart disease suspected. Hepatomegaly, purpuric rash. Hypotonia, jitteriness, apnoea, no auditory attention. Fed poorly, gained weight slowly, needed constant digitalization. Died at 123 days. Necropsy: report not yet available. Brain macroscopically normal. Dermatoglyphs: 9 simple arches on 9 digits; ridges present on palms, but no t triradii; no simian creases. LG 231165/2967 X (Fig. 3c (Fig. 3f) Younger sib well. Pregnancy complicated by severe toxaemia, labour induced at 34 weeks. Condition at birth poor. Clinical features: microcephaly, sloping temples, scalp defect (Fig. 5b) , flat triangular nose, wideset eyes with iris colobomata, low-set malformed ears, micrognathia. Capillary haemangiomata on eyelids, forehead. Flexion contractures of wrists, fingers. Short, very broad dorsiflexed halluces. Sucked poorly, had seizures, severe breath-holding spells, died at 6 hours. Necropsy (A. Claireaux): heart small, malrotated, coarctation of aorta. Kidneys very large, with microscopical appearance of polycystic disease. Brainabsent olfactory nerves, small asymmetrical optic nerves (Fig. 5h) (Fig. 5e) (Fig. 5g) . Kidneys normal. Uterus biseptate. Brain-absent olfactory nerves, deficient corpus callosum. Dermatoglyphs: dysplasia of ridges on fingertips; distally placed t triradii. Chromosomes: 46,XX,D -,t(DqDq) +. Both parents had normal chromosomes.
LB 290367/3855 o (Fig. 3i) No relevant family history. Pregnancy ended at 30 weeks. Clinical features: cleft palate, unilateral cleft lip, microcephaly, wide-set eyes, bilateral iris colobomata ( Fig. 5d) , low-set malformed ears, micrognathia. Flexion deformity of fingers, retroflexible thumbs, limited hip abduction. Capillary haemangioma near anus. Testes undescended, glandular hypospadias. Generalized hypertonia, jittery, apnoeic spells. Congenital heart disease suspected. Fed with difficulty, died at 24 hours. Necropsy: (N. M. Davidson): lungs almost completely atelectatic, only demonstrable air in left lower lobe. Heart enlarged with large right atrium, minute left atrium. An 'aorta' arose from left ventricle, including coronary orifices, forming arch, branching only into carotid and subclavian arteries. Vessel arose from right ventricle, giving off pulmonary arteries, continuing as descending aorta on left. Large ventricular septal defect. Left kidney, ureter absent. Both testes pelvic. Dermatoglyphs: total ridge dysplasia on palms, fingertips; 2 palmar creases bilaterally. Chromatin negative. Chromosomes: (Fig. Ic) 
